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The global burden of kidney failure

7600 million — global population
844 million — global prevalence of CKD

3.9 million — patients on KRT

“ As many might die due to lack of KRT

CKD, chronic kidney disease
Estimates for 2017. Jager KJ, et al. NDT 2019;34:1803




Renal function loss in T2DM in normo-, micro-, and
macroalbuminuria

0 e e - B o e o R e o R R R R —————
1 - Age-related GFR decline

Diabetes-related
GFR decline

GFR decline (mL/min per year)
H

-9 Proteinuria-related
GFR decline

Figure 1: Glomerular filtration rate (GFR) in healthy patients compared with patients with type 2 diabetes
and normoalbuminuria, microalbuminuria, macroalbuminuria, or severe proteinuria

Data from studies that did repeated measurements of GFR using gold standard procedures in patients with
normoalbuminuria or microalbuminuria,® macroalbuminuria,® and severe proteinuria.”

Porrini E et al, Lancet Diabetes Endocrinol 2015; 3: 382-91




Reduced eGFR and albuminuria are independent
predictors of CV mortality

CV mortality according to eGFR CV mortality according to UACR
80 No diabetes (95% CI) 8.0 No diabetes (95% CI)
—e—  Diabetes (95% CI) —s—  Diabetes (95% CI)
2 o
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3 15 3 15-
< 2 I
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eGFR (ml/min/1.73 m?) ACR (mg/q)

Fox CS, et al. Lancet 2012;380:1662—1673
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DKD treatment with ACEis or ARBs

RENAAL: Losartan vs placebo? IDNT: Irbesartan vs amlodipine vs placebo?

60 7 RR=16%; 60 71 RR=20%;
S8 40 S8 4 A
=< 40 5 40
2 qc>, 30 1 — Placebo 2 § 30 4 — Placebo
23 — Losartan 2o — Irbesartan
g 207 g 20 Amlodipine
10 7 Residual risk 107 Residual risk
0 - T T T T 0 - T T T T T T T T T
0 12 24 36 48 0 6 12 18 24 30 36 42 48 54
Months of study Months of study

Primary composite endpoint: Primary composite endpoint:

Doubling of SCr, ESKD, or death

Doubling of SCr, ESKD, or death

CKD, chronic kidney disease; ESKD, end-stage kidney disease; RR, risk reduction; SCr, serum creatinine; SOC, standard of care; T2D, type 2 diabetes
61 1. Brenner BM, et al. N Engl J Med 2001;345:861-869; 2. Lewis EJ, et al. N Engl J Med 2001,;345:851-860
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ACEI/ARBs do not reduce mortality in patients with CKD and T2D

Treatment No treatment

Study or Regimen RR (95% CI)

sub-category n/N n/N

ACEi vs placebo or no treatment 0
Nankervis et al. Perindopril 4 mg/day 0/17 3/14 : 0.12 (0.01-2.13) -
Lewis et al. Captopril 75 mg/day 8/207 14/202 : ‘ I : 0.56 (0.24-1.30) -
Micro-HOPE Ramipril 10 mg/day 90/553 122/587 H‘: 0.78 (0.61-1.00) -
SDtm?/HYCAR Ramipril 1.25 mg/day 334/2443 324/2469 " 1.04 (0.90-1.20) =
Parving et al. Captopril 25-100 mg/day 1/15 1/17 ‘ 1.13 (0.08-16.59) -
Bauer et al. Enalapril 5-40 mg/day 1/18 0/15 : ‘ 2.53 (0.11-57.83) -
Sano et al. Enalapril 5 mg/day 1/31 0/31 : ‘ 3.00 (0.13-70.92) -
Laffel et al. Captopril 100 mg/day 1/70 0/73 | ‘ 3.13 (0.13-75.49) -
Maschio et al. Benazepril 10 mg/day 2/6 1/15 '—:—‘—' 5.00 (0.55-45.39) -
Subtotal (95% CI) 3657 3612 ‘ 0.96 (0.85-1.09) 0.55

ARBs vs placebo or no treatment :
Lewis et al. Irbesartan 75-300 mg/day 87/579 93/569 ‘ 0.92 (0.70-1.20) -
Brenner et al. Losartan 50-100 mg/day 158/751 155/762 ’ 1.03 (0.85-1.26) -
Parving et al. Irbesartan 150-300 mg/day 3/389 1/201 .‘ 1.55 (0.16-14.81) -
Subtotal (95% CI) 1773 1556 ’ 0.99 (0.85-1.16) 0.94

|Q,01 0.1 1 10 1QO
Cl, confidence interval; RR relative risk Favours treatment Favours no treatment
Sarafidis PA, et al. Am J Hypertens 2008.21:922-929

—
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SGLT-2
inhibitors

Imprialos, Sarafidis, Karagiannis.
J Hypertens 2015
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Name

Dapagliflozin

Canagliflozin

Empagliflozin

Ipragliflozin

Tofogliflozin

Luseogliflozin

Ertugliflozin
[PF04971729]

Sotagliflozin
[LX4211]

Recommended dosage

5,10 mg

100, 300 mg

10, 256 mg

25, 50 mg

20 mg

2.5,5mg

Not yet determined

Not yet determined

Development status
(year)

Approved in Europe
(2012), USA (2014), and
Japan (2014)

Approved in Europe

(2013) and US A (2013)

Approved in Europe
(2014) and US A (2014)

Approved in Japan (2014)

Approved in Japan (2014)

Approved in Japan (2014)

Phase lll trials (began in
2013)

Phase lll trials (began in
2014)



SGLT-2 inhibitors and albuminuria

Piperidou et al,
J Hypertension 2019

SGLT-2 inhibitors

Placebo/ Active control

Mean Difference

Mean Difference

Study or Subgroup Mean [%]  SD[%] Total Mean (%] SD[%] Total Weight 1V, Random, 95% CI [%] v, 95% CI [%]

Normal to mildly
Cherney et al 2017 normo 46 90.8177 1985 65 90.8177 959 10.1% -19.00 [-26.00, -12.00) o
Ridderstraele et al 2014 normo 72 40513 515 88 742.88 520 0.9% -16.00[-88.81, 56.81)
Subtotal (95% CI) 1479 11.0% -18.97 [-25.94, -12.00] &>
Heterogeneity: Tau® = 0.00; Chi = 0.01, df = 1 (P = 0.94); I’ = 0%
Test for overall effect: Z = 5.34 (P < 0.00001)

Normal to mildly/Moderately
Kashiwagi et al 2014 (a) -16  119.42 97 -18  88.09 54 3.4% 2.00 [-31.42, 35.42] —
Kashiwagi et al 2014 (b) -48 38141 166 -13 75 77 1.3%  -35.00 [-95.39, 25.39)
Subtotal (95% CI) 263 131 47%  -7.60(-39.39,24.19] s
Heterogeneity: Tau® = 64.44; Chi’ = 1.10, df = 1 (P = 0.29); I* = 9%
Test for overall effect: Z = 0.47 (P = 0.64)

Moderately
Cherney et al 2016 micro -43 56.4817 388 -15 56.4817 248 9.5% -28.00[-37.00, -19.00) ——
Cherney et al 2017 micro -24  86.972 933 28 86.972 422 9.2% -52.00 [-62.00, -42.00] ——
Ridderstraele et al 2014 micro -11 12027 119 64 766.87 122 0.3% -75.00[-212.78, 62.78]
Subtotal (95% CI) 1440 792 19.0% -40.78 [-63.21, -18.34] -
Heterogeneity: Tau® = 245.38; Chi® = 12.49, df = 2 (P = 0.002); I* = 84%
Test for overall effect: Z = 3.56 (P = 0.0004)

Moderately/Severely
Heerspink et al 2016 micro/macro () -51.5974 53.4443 154 -18 87.5236 76 5.7% -33.60(-55.01, -12.19) ——
Petrykiv et al 2017 -22.6 34.4065 33 10.2 47.9434 33 6.1% -32.80(-52.93,-12.67) .
Subtotal (95% CI) 187 109 11.8% -33.17(-47.84,-1851] <
Heterogeneity: Tau’ = 0.00; Chi’ = 0.00, df = 1 (P = 0.96); I = 0%
Test for overall effect: Z = 4.43 (P < 0.00001)

Severely
Cherney et al 2016 macro -60 587513 128 -32 58.7513 87 7.3% -28.00 [-44.00, -12.00) E———
Cherney et al 2017 macro -53 55.0331 307 -13 55.0331 140  8.9% -40.00(-51.00, -29.00) —_—
Ridderstraele et al 2014 macro -56 71.08 12 61 186.4 13 0.4% -117.00 [-226.02, -7.98) +——
Subtotal (95% CI) 447 240 16.6% -36.40[-51.53, -21.26) =
Heterogeneity: Tau® = 74.98; Chi* = 3.57,df = 2 (P = 0.17); I = 44%
Test for overall effect: Z = 4.71 (P < 0.00001)

Non defined
Haneda et al 2016 13 139.03 95 29 145.2 50 1.9%  -16.00 [-65.00, 33.00) fr—
Heerspink et al 2016 (a) -33 586106 167 -5 58.6106 189 8.5% -28.00[-40.20, -15.80) m—g——
Kashiwagi et al 2015 -14 13522 119 4 5854 46  4.0%  -18.00([-47.60, 11.60] T———r—
Kohan et al 2014 6.881 294.5837 168 15 157.99 84 1.5% -8.12 [-64.03, 47.79) e —
Kohan et al 2016 -21.1101 377.9402 3152 12 2953 1393 6.0% -9.11[-29.47, 11.25) Pm——
Nauck et al 2011 -29 20298 406 -2 358.53 408 2.6% -27.00(-67.00, 13.00) e
Nomoto et al 2017 -8 135 13 3 16.5 15 8.9% -11.00 [-22.12, 0.12} 1
Yale et al 2014 -22.1676 143.6701 179 19.7 124.08 90 3.4%  -41.87(-75.04, -8.70)
Subtotal (95% CI) 4299 2275 36.8% -18.64 (-25.76, -11.52] L 2
Heterogeneity: Tau® = 2.06; Chi’ = 7.12, df = 7 (P = 0.42); I’ = 2%
Test for overall effect: Z = 5.13 (P < 0.00001)
Total (95% CI) 9136 5026 100.0% -27.35(-34.74,-19.97] >
Heterogeneity: Tau® = 128.01; Chi’ = 53.86, df = 19 (P < 0.0001); F¥ = 65% :-100 _éo + 100=

Test for overall effect: Z = 7.26 (P < 0.00001)

1YY inhihitare nlaresha lartive ranteal
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EMPA-KIDNEY: 8 COUUETEXOLOEG XWPES

Kartavoun
TOXQIOTTOINUEVOV
aoBevov
i 26% 25%
X ,: dh
A W
’ 40%
» Kiva, MaAaicia
. Bopeia Auepikn . Eupwrrn (HB, Mepuavia, Acia (Kiva, latmwvia,
(HMNA, Kavaddg) ITaAia) MaAaigia) TOVOAO TUXQIOTTOINUEVEV: 6609

MePICOOTEPES AETITOUEQEIES YIA TNV EvTAEN eival SIOBECIUEG OTO TTAPAPTNUA
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190




H peAétn EMPA-KIDNEY oxeSiaoTnke TPOKEINEVOL va SigpevvnOei eav n
eutrayAipAolivn peiwvel Tov Kivéuvo e€EAIENS TNG vEPPIKNG VOoOoL N KA
Oavarov oe aoOeveic pe XNN

daong lll, Toxaiomroinuévn, SITTAG TOPAR, EAEYXOHEVN HE EIKOVIKO PAPHAKO SOKIUA

MANBLOPOG: IXESIATUEVN YIA TNV AEIOAOYNON TWV EMSEPATEWY TNG EUTTAYAIPAOLIVNG O€ HeYAAO DPOC aoBevayv (~6000 ) e xpovia
VEPPIKN VOO O (XNN) TTOL SIaTREXOLV KivELVO EEENIENG VOTOL, CLUTTEQIAAUPBAVOUEVGY TTOAAGWY ACBEVV XWPEIG SIaBATN KAl
A0OEVV PE XAUNAA eTTiTTESA TTRWTEIVOLPIAC.

v
IXESIa0HOC TNG MEAETNG ExBaosig
: YOVOeTN KOPIC EkPacn
EummrayANipAodivn 10 mg uia
0pPA TNV NUEPA + KABIEQWUEV ; . . .
EMPA-KIDNEY Popdam ngegomio : POOHEVN E§EMIENG TNG VEPPIKNG VOTOL H KA 6avarog
. |
EvéeiCeig XNN pe v ¥
Kivéuvo eEENENG TNG — : , . . ) o Ko N
VEPPIKAC VOTOL EIKkoVIKO pAPUAKO Hid popd TNV H amoAeia TG veppikng Aaitovpyiag gﬁg’ e vogog TeAioL
¢ + oploTNke @G + OpioTnke g évapé
nueEPa peicon 240% TNG EKTITONG TOL xppéw(;]Q Olunge(p]pr(])' .
KaBiepwpuevn Beparreial eGFR , ) HETAUOOXELON vs(ppora)
eGFR <10 ml/Aemt6/1,73 m ©Aavarog amd veppIKa aitia
ObnyoLPevN AT CLUPRAVTA: 1070 KOPIEG o o o o o o o o o o o o o o o o o o = e = = = = —— -
ekBaoceg: 90% 1ox0G oe p<0,05 ~
YIQ TNV QViXVELON PEIONG OXETIKOL KIVOLVOL 18% BaoIKEG + NOONhAEia OTTOIaoSATOTE amoAoYiag
, METO TTEPICTATIKO VOONAEIAG yIa KAPSIAKN
TELELOLOE . . .
*6609 aoBeveig TuxaloTOINBNKAV PeTaL 15 Maiou 2019 kai 16 Ampidiov 2021.tlatpikn Bepareia 6ev Ep. 1 S OVEWGDKUG n KA SGVOTO )
GOUPVA PE TIC KATELOLVTHOIES OSNYIEC.TAMES EKRATEIC TTPOKABOPICTNKAY ekpaoeig +  ©OVNoIuOTNTA OTTOIACSEATTOTE AITIOAOYIAG

XNN, xpovia veppikn vooog. KA, kapdiayyeako/n. eGFR, ekTINMUEVOS pLOUOS OTTEIDAUATIKAG

éinénong
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190




EMPA-KIDNEY: kOpl1a KpITAPIa £VvTAENG Kal ATTOKAEIOHOUL 12

4 N ( )

KOpia kpithpia ammokAEIopHoL*

Kopia kpitnpia evragng* . Tpéxovoa Awn Bepareiag SGLT2 A SIMARC Bepareiag

« HAIKia 218 eTcov 1 eVANIKES WG ATTAITEITAl ATTO TOLG be avaoToAta SGLT1/2

TOTTIKOUG KAVOVIOUOVLS « AT2 KQI TTPONYOLUEVN ABNPOCKANPWTIKA KA vOOOG e
: 2
« XNN pe kivéuvo eEENIENG TNG VEPPIKAG VOTOUL TTOL eGFR >60 mi/Aerrro/1.73 m

TTPOCSIOPIOTNKE 23 UNVES TTPIV ATTO KAl KATA TNV « AfWn SIMANG avaoToANg RAS (600 ek Teov ACE,
emmiokewn SIONOYNG ARB, DRI)
— eGFR 245 £¢g <90 ml/Aen16/1,73 m2 pe « OmoladnToTe eVOOPAERIA AVOTOKATACTAATIKA

UACR A2-A3 (2200 mg/g) ., i Beparreia KATa TOLS TEAELTAIOLGS 3 PNVEG, N AoBeVC

. \ ue TpExoLoa BeparTteia pe >45 mg PedvioAovNg (N

* KataMnAeg ammo kAIVIKAG aTrowng S00€IG LOVOD « AlpoKABapon CLVTAPNONG, UETAHOOXELON VEPEOD N
TTAPAYOVTA AvaoTOANG RAS eite pe ACEI eite pe ARB TTPOYPAHHATICHEVN HETAHOOXELON €V N 6OTN
EKTOC €AV Sev gival avekToi ) &ev evoeikvuvTal

. . , ‘ » MOALKULOTIKR VEPPIKN VOGOG
* Mn amaitnon avacTtoAea SGLT2 ) SGLT1/2, N n ev

AOYG Beparreia Sev gival KATAAANAN © ATl

\_ /U y

O eGFR vmoAoyioTnke pe xpnon g egicwong CKD-EPI

*M1a TIEQICCOTEPEG AETITOPEPEIEG AVATPEETE OTN CLUTTANEWUATIKA Snuocicvbon.f AT Tov lavoudpio Tov 2020 TO TTPWTOKOANO TPOTTOTTOINBNKE WOTE VA ETITPATTEl OTOLG EVTAXOEVTEG A0OEVEIG e AT] va cLVeXICOLY OTN
HEAETN KAl VA TIEPIOPIOTEN O EAEYXOG SIGAOYNG TGV VEWY ATOEVAV pE AT KATOTTIV AMTOPACNG TOL XOPNYOL ITO XOOVIKO auTd onueio, n Emrporm) MapakoAobOnong Aesopévay (DMC) Sev avapepe TTOORAAUATA OXETIKA
HE TNV AOPAAEIQ OTOLG ACOEVEIG pE AT]

ACEi, avaoToAéag TOL PETATPETTTIKOL EVIOHOL AyYEIOTEVTIVNG. ARB, ATTOKAEIOTNG TOL LTTOSOXEQ TG ayyeloTevaivng. CKD-EPI, Eménuioloyikr) Zuvepyaaoia Xpoviag Neppikrig Nooouv. DRI, GHECOG AvAoTOAEAG PeVIVNG.
ED, evéopAéBia. UACR, Aoyog aApoupivng/kpeativivng obpwv. RAS, cboTnua pevivng-ayyeliotevaivng. SGLT, COMHETaPOPEAS VATPIOL-YALKOING. ATT, SIaPNTNG TOTTOL 1. AT2, SIARATNG TOTTOUL 2.

EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190
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TOVOWN APXIKGV XAPAKTNPIOTIKAV 12

6 6 O 9 TUXAIOTTOINMEVOI CLOUHETEXOVTEG ATTO 8 XWPEGS, €K TV OTTOIWV

547 277)

Sev gixav 10TOPIKO gixav : eixav UACR <300 mg/g
S1apnTn KA vooo*

KYPIA AIATNQXH

35% NE®PIKHL NOXIOY

eixav eGFR <30

B AlaBnTiKN
mi/Aento/1,73 m2

VEPPIKN
VOO OG

B HTN/Neppoa

YYEIOKN
VOO OG

487

*MponyobLpevN KA vOGOG 0pIOTNKE TO ALTO-AVAPEPOHEVO ICTOPIKO EUPOAYHATOG TOL HLOKAPSIOL, KOPSIAKAG AVETTAPKEIAG, EYKEPANKOL eTreicodiou, TIA 1y MATM
eGFR, EKTIHOPEVOG PLBHOG OTTEIPAPATIKAG SINBNoNG: KA, kapdiayyeiakog/n ; HTN, utreptacikog/n ; TIA, Tapodikd 1oxaipiké emeicodio: MAl, Tepipepikh aptnplomdBeia: UACR, Adyog

aARouLpivNG/KEEATIVIVNG 0LPGV.

1. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117; 2. The EMPA-KIDNEY Collaborative Group. Nephrol Dial Transplant 2022;37:1317 -



Clinical Kidney Journal, 2023, vol. 16, no. 8, 1187-1198

https:/doi.org/10.1093/ckj/sfad082
Advance Access Publication Date: 16 June 2023
Editorial Comment

Clinical Kidney Journa

EDITORIAL COMMENT

EMPA-KIDNEY: expanding the range of kidney
protection by SGLT2 inhibitors

Beatriz Fernandez-Fernandez!:%23# Pantelis Sarafidis®>, Maria José Soler?4®
and Alberto Ortiz!1234

OR 45-90 AND >200

Fernandez-Fernandez, Sarafidis, Soler & Ortiz. Clin Kidney J 2023



DAPA-CKD vs EMPA-KIDNEY:Baseline severity of kidney
disease and treatment
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Fernandez-Fernandez, Sarafidis, Soler & Ortiz. Clin Kidney J 2023



ITPATNYIKN EAEYXOL EKPATEWDV (1/2)

Kbpia
YOVOETN EKPAON €EENIENG TNG VEPPIKNG VOO OL N KA BavaTou ikBaon 12
EGv n kOpIa EkBaon eival OTATIOTIKA CNUAVTIKN,
Oa e€eTaocTOLV 01 PACIKES SELTEPELOLOEC
ekpaoelc*
MNpowTo cLUPAV NoonAgia oTrolacsATTOoTE OvnoiuotTNTa ch"(t':g
1 )\ H [l N
NKA .n KA (ouvé?!ngﬁésxgg)?ou Kai OWOlOOéI’]‘nOTE 6£UT£p£UOUG£g
BavarTou €mavaiaupavopevey cuppaviwy) OITIO)\OYIOQ GKBGCSIQ'H: 1

*AVATPEETE OTO CLUTTANPGHA TNS dNUocieLoNS. TAMEG SeuTepebOLOES ekPATEIG TTookaBopioTNKav.  OI RACIKEG SeLTEPELOLOES EKBATEIC TTIPOKABOPIOTNKAV WOTE VA TIOOCAPUOCTOLY YIA TTOMATIAO
ENEYXO

KA, kapdiayyeiakog/n. NKA, voonheia yia kapSiakr) avermapkeia

1. EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190; 2. Boehringer Ingelheim International GmbH. Press release. 2022. https://www.boehringer-ingelheim.com/human-
health/metabolic-diseases/early-stop-chronic-kidney-disease-trial-efficacy (accessed Oct 2022)



https://www.boehringer-ingelheim.com/human-health/metabolic-diseases/early-stop-chronic-kidney-disease-trial-efficacy

ITPATNYIKN EAEYXOL EKPATEWDV (2/2)

Gr)\r'] TOTTIKN evV8IAPETn AavaAvon YIA TNV ATTOTEAECUATIKOTNTA TTOOKAB0QIOTNKE VA \
SlevepynOei petd TNV ekbNAwon cvuPavTiwy NNTI (xpovia aluokabapon, UETAUOOXELON) O€
150 aoBeveic!

Kata 10 xpOVO TNG evEIAUEONC AVAALONG, O APIBUOC KLPIWV EKPATEWY NTAV N=624 Kal
ETTOETTE va TTAnPoLVTal Vo MpolTTodioEIg:!
- Havaloyia kivébvou yia TNy Kbpla ékBaon va sival <0,778 ue augittAcvpn TipN-p <0,0017 kai

- Havaloyia kivébvou yia Tnv ékBaon NNTX (xpovia aigoka@apon, yerapooxevon) n KA 6avaroov
\ (GAAN SevTepebovoa ékPaon) va eivar <0,778 pe auitTAevpn TIUN-pP<0,05 /

AvakolvaBnke o1l N AveEdpTnTn emTtpot) DMC ouvvéoTnoe va Siakorrei n

Méptioc 2022 SoKIun MPOowPa AOY® OETIKNG ATTOTEAECHATIKOTNTAG KATOTTIV TTANOWONG
AUPOTEPWY TWV TTPOKABOPICUEVGY TTOOVTTOBECEWD V2

DMC, Emtpotin NMapakoAobOnong Aedopévaov. NNTZ, VEQEIKF VOOOG TEAIKOL oTadiov.
1. EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190; 2. Boehringer Ingelheim International GmbH. Press release. 2022. Available here: hitps://www.boehringer-
ingelheim.com/human-health/metabolic-diseases/early-stop-chronic-kidney-disease-trial-efficacy (accessed Oct 2022)
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Kbpia obvOeTo TEAIKO onueio
EEENIEN TNG veppIkNG vooou N KA Bavarog!
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AcBeveig o€ Kivbuvo, n Emn HapaKo)\ooenong
Eikovikd papuako 3305 3250 3129 2243 1496 592
EptrayANiphodivn 3304 3252 3163 2275 1538 624
ARR: 3,6%!
*NNT: 28 (95% CI 19, 53) ava 2 €1 oe kivéuvo?. TH ARR yia Tnv kOpia obvOeTn ékBacn eSENIENG TNG VEPPIKNG VOT oL N KA Bavarou nrav 3,6% ava avBp®TToETog ot Kivouvo. EkOva TTpocapuoouévn amo Tny Ekova 1 avagopda. ‘
H £EENIEN TNG VEPPIKNG VOO OL OPIOTNKE WG VEPPIKN VOTOG TEANKOL OTadiov, Slatnpnuévn ékTrTeon Tov eGFR

ARR, pgioon ammoALTOL KIVELVOUL. KA, kapbiayyelako/n. eGFR, ekTIUGUEVOG pLBUOG OTTEIPAUATIKNG 8INONoNG. NNT, apiBuog avaykaiov acBevay yia Bepareia. AE, avBpTToETn. RRR peidon oxeTikoL kivébvou. UACR, Adyog

<10 mi/AemTd/1,73 M2, BAvaTog amod VeppIkd aitia, A iatnenuévn KTTTeaon Tou eGFR 240% amod Ty TuxaloToinon
aABoupivng/kpeaTivivng obpwv. EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190,



LLVIOTWOEG TNS KLVPIAG EKPaAoNGg

EEENIEN TNG VEPPIKAG VOO OL KA 6avarog
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AcBeveig ot KivbLvo, N Huépa Tng peAETNg 'ETn MapakoAobOnong
EKOVIKS 4305 3256 3146 2361 1562 681 3305 3282 3235 2387 1646 679
PAPUAKO
EumayAphodvn 3304 3256 3176 2398 1610 726 3304 3283 3239 2371 1649 689

H eEENIEN TNG VEPPIKAG VOTOL OPICTNKE WG VEPPIKA VOOOG TEAIKOL oTadiov, Siatnpnuévn EkTeon Tov eGFR <10 mi/AemTd/ 1,73 m?, BAGvaTtog atrd veppIka aiTia, f Slatnpnuévn ékmtoon Tov eGFR
>40% amd TV TLXAIOTTOINGN

eGFR, eKTIUWPEVOG PLBUOG OTTEIPAPATIKAG SINBNoNG

EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190
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Kbpia devtepevovoa ékPpaon: NoonAsia omolacdnmore
aimiohoyiag (mpaTn Kai emavalaupavousevn) !
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AcBeveic ot kivSuvo, N ‘Etn NapakohovOnong
Eikovikd pAapuako 3305 3283 3241 2500 1705 775
EpmrayAipAodivn 3304 3283 3245 2493 1719 798

OI PACIKEG SELTEPELOLOES EKPATEIG TTPOKABOPICTNKAY WOTE VA TIPOTAPHOCTOLY YIa TTOAATIAG EAeyXO HE Xonon dladikaaiag «step-upy (Hochberg) pe family-wise puBud apdiuarog (FWER)
NG TAENG ToL 0,029. XPNOIWOTTOINONKE NUIFTTAPAUETOIKO HOVTENO eLTTABEIAG (joint frailty model). H avaluon Tev vOonAeIiy oTToIacSATTOTE AIMIOAOYIAG CUUTTEPIEACBE TO TTPGTO KAl OAA TA
ETAKOAOLOA CLURAVTA, ETOUEVEG ATTEIKOVICOVTAI HOVO Ta TTOCOOTA. Kataypapnkav 1611 voonAeieg petald 960 acBevadv otny opada eutray NipAodivng, Kai 1895 voonAeieg petagd 1035
AoBevV OTNV OUASA TOL EKOVIKOV (PAPUAKOU.

RRR, peicdoan oxeTikoL kivébvov. EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190




Kbpia Sevtepevovoa ekpaon:
Npotn aflohoynuévn NKA n KA 6avarog!
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AcBeveig oe kivéuvo, n 'ETOG TNG MEAETNG
Eikoviko pdpuako 3305 3262 3209 2458 1661 748
EumrayAipAolivn 3304 3268 3210 2457 1685 781

O1 BACIKEG 5ELTEPELOLOES EKPATEIG TTOOKABOPICTNKAV OTE VA TIPOCAPHUOCTOLY YIA TTOANATIAO €AEYXO e XPNon Sladikaciag «step-upy (Hochberg) pe family-wise puBPO opdaAuaTog (FWER)
NG TAENG ToL 0,029. To HOVTEAO TTAAIVEPOUNONG TOL COX CLUTIEPINAURAVEI TIC CLMPETABANTEG NAIKIA, POAO, TIPONYOLUEVO IOTOPIKO SIaPNTN, eGFR, UACR kal TrepIoxn

KA, kapbiayyeiakd/n. eGFR, ekTIUGPEVOS PLOUOG OTTEPAUATIKAG SINBNoNG. NKA, voonAeia yia KapSiakr avermapkeia. AE, avOpwTToETN. RRR, Ueian OxeTikoL Kivébvou. UACR, Aoyog
aApoupivng/KpeaTivivng oLPV

EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190




Kbpia Sevtepevovoa ekpaon:
OvnoigoTnTa omolacdnmore aitioAoyiag!
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ACBeveig Ot KivSLVO, N 'ETOG TNG MEAETNG
Eikoviko pAapuako 3305 3283 3241 2500 1705 775
EumayAprogivn 3304 3283 3245 2493 1719 798

O1 BACIKEG 5eVLTEPELOLOEG EKBATEIC TTPOKABOPICTNKAY OOTE VA TTPOCTUPHUOCTOLY YIA TTOMATTIAO £AeyXO HE Xprion Sladikaaiag step-upy (Hochberg) pe family-wise puBud opdiuarog
(FWER) Tng 1aENG TOL 0,029. To povTéAo TTAAIVEPOUNONG ToL CoX CLUTTEPINAURAVEI TIG CLMPETABANTEG NAIKIA, POAO, TTPONYOLUEVO I0TOPIKO SIAPNATN, eGFR, UACR Kal TrepIoXn

eGFR, eKTIU®UEVOG PLOUOG OTTEIPAPATIKAG SINONONG. AE, avBpwTToéTn. RRR, pgicdon oxeTikobd kivbbvou. UACR, A\Ooyog aApouuivnG/KEeaTIvivng obpwV

1. EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190;




AtTroTeAEopATA: oOVOWN EMIPERLAIDTIKDV EKPATEDV

T0vOeTN KLPIA EKBaon

RRR 28%

@ KA ©6avartog 1 eEENIEN TNC VEPPIKNG VOO OUL P<0,001
@ elayelvig)

Baoikég Sevtepebovoeg eKPAoeIg

NoonA&ia oTToiacénTToTE AITIOAOYIAC (TTOGTN KAl
eTTaAvaAapPavopevn)

OVOMAOTIKN

RRR 16%

@ NKA (moawtn) n KA 6avatog P=0,15

, . ) OvouaocTIKA
@AvaTog OTTOIACENTTOTE AITIOAOYIAG RRR 13%
P=0,21

H €EENIEN TNG VEPPIKNG VOTOL OPICTNKE WG VEPPIKI) VOTOG TEANKOL OTAdIoL, SiIatnenpévn Ko Tov eGFR

<10 mI/AeTTd/1,73 M2, ©AvATOG QMO VEPPIKG QiTI, N SIaTNENHEVN EKTTTON TOL eGFR 240% amd TNV TLUXAIOTTOINGT). Ta OVOUACTIKA ATTOTEAECHATA SV NTAV CTATIOTIKG ONUAVTIKA. KA, Kapdlayyeiako/n. eGFR, ekTIUGUEVOG
PLOUOG OTTEIPAPATIKAG 8INENoNG. NKA, NoonAgia yia kapSiakr) averrapkeia. RRR, PEION OXETIKOL KIVSOGVOL

EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190




The EMPA-KIDNEY population has the lowest CV risk compared
with other SGLT2 inhibitor studies in people with CKD1-3

Albuminuria, ASCVD and T2D independently increase the risk for CV events and mortality in

people with CKD45 Characteristics and comorbidities in people with CKD enrolled in
SGLT2 inhibitor studies
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4 ¥ mg/9g)
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CREDENCE! DAPA-CKD?

EMPA-KIDNEY?

Median follow- 24 2.4 2.0

up (years)

Comparison of studies should be interpreted with caution due to differences in study design, populations and methodology

ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CV, cardiovascular; SGLT2, sodium-glucose co-transporter-2; 72D, type 2 diabetes

1. Perkovic V et al. N Engl J Med 2019;380:2295; 2. Wheeler DC et al. Nephrol Dial Transplant 2020;35:1700; 3. The EMPA-KIDNEY Collaborative Group. Nephrol Dial Transplant 2022;37:1317;
4. de Boer IH et al. Diabetes Care 2022;45:3075; 5. American Diabetes Association. Diabetes Care 2023;46:S1
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Overall, EMPA-KIDNEY has the lowest placebo incidence
rates for CV death, HHF or CV death, and ACM

Placebo incidence rates in people with CKD enrolled in SGLT2 inhibitor studies

6.0 - EMPA-REG OUTCOME
50 5,0 B cKD population*12

N=2250
4,0

3.0
2,0
1,0
0.0

. CREDENCE?
N=4401

. DAPA-CKD*
N=4304

Incidence per 100 patient-years

. EMPA-KIDNEY?
N=6609

CV death HHF or CV death ACM

Comparison of studies should be interpreted with caution due to differences in study design, populations and methodology

*HHF or CV death was not a pre-specified combined outcome in EMPA-REG OUTCOME but was analysed post-hoc!-2¢

ACM, all-cause mortality; CV, cardiovascular; HHF, hospitalisation for heart failure

1. Wanner C et al. Circulation.2018;137:119; 2. Boehringer Ingelheim. Data on file. 2023; 3. Perkovic V et al. N Engl J Med 2019;380:2295; 4. Heerspink HJL et al. N Engl J Med 2020;383:1436;
5. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117; é. Zinman B ef al. N Engl J Med 2015;26:373
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Effects of sodium-glucose co-transporter
2 inhibitors on heart failure events in chronic

kidney disease: a systematic review and
meta-analysis
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Effects of SGLT2is
on CV Death in
patients with CKD

Karagiannidis et al. 2024 (Under Review)

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
4.1.1 Canagliflozin
CANVAS Program -0.0408 0.1685 6.6% 0.96[0.69,1.34]
CREDENCE -0.2485 01254 11.8% 0.78([0.61,1.00]
Subtotal (95% Cl) 18.4% 0.84[0.69, 1.02] —el-—
Heterogeneity: Chi®=0.98, df=1 (P=0.32); F= 0%
Testfor overall effect Z=1.73 (P = 0.08)
4.1.2 Dapagliflozin
DAPA-CKD -0.2157 01679 66% 0.81[0581.12)
DAPA-HF -0.1244 01258 118% 0.88(0.69,113) —_—
DECLARE TIMI 58 -0.0253 0132 10.7% 0.93([0.75,1.26)
DELIVER -0.1393 01183 13.3% 0.87[0.69,1.10) _—
Subtotal (95% CI) 42.3% 0.89[0.78, 1.01] e
Heterogeneity: Chif=0.87, df=3 (P=0.83), F=0%
Testfor overall effect. Z=1.78 (P = 0.07)
4.1.3 Empaglifiozin
EMPA-KIDNEY -01701 01755 B6.0% 0.84[060,1.19)
EMPA-REG Outcome -0.3439 01631 70% 0.71[0.52 0.98]
EMPEROR Reduced -01278 01315 108% 0.88[0.68,1.14) —_—
Subtotal (95% CI) 23.8% 0.82[0.69, 0.97] —ni——
Heterogeneity: Chi*=1.11,df=2 (P=057); F=0%
Testfor overall effect: Z=2.29 (P =0.02)
4.1.4 Sotagliflozin
SCORED -0.1057 01095 155% 090[0.73,1.12) e
Subtotal (95% CI) 15.5% 0.90[0.73, 1.12] SR —
Heterogeneity: Mot applicable
Testfor overall effect: Z=0.97 (P=0.33)
Total (95% CI) 100.0% 0.86 [0.79, 0.94] i

ity: Chi*= = = E= } } t }

Heterogeneity: Chi*=3.74, df=8 (P=093), F=0% 07 0.85 12 15

Test for overall effect: Z= 3.40 (P = 0.0007)

Test for subaroup differences: Chi*= 0.73, df= 3 (P = 0.85),

F=0%

Favours [experimental] Favours [control]



Oé&cia veppikn PAAPN

77 EIKOVIKO pAPUAKO HR 0.78
8- EutrayAipAodivn 10 mg (95% CI 0.60-1.00)
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Patients at risk, n Study day
Plocebo 3305 3157 2981 2196 1451 628
Empaglifiozin 3304 3151 2992 2209 1476 653

1. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117;




AL BnTikn kot un AwxBntikn Nedpikn Nooog
EMPA-KIDNEY: avaxAUOELS UTTO-OUXOWYV KL AOLTTWV TEALKWV
ONUELWYV



Avalvon LITOOHASWYV TOL KLPIOL KATAANKTIKOL ONHEIOL:
INUAVTIKEG LITOOUASEG evEIAPEPOVTOC

EumayhipAogivn 10 EIKOVIKO (pAapUaKko

mg
n pg ovppav/N mov avalbenkav HR (AE 95%) HR (AE 95%)
IUVOAIKA 432/3304 558/3305 0,72 (0,64, 0,82) H@H
AaBnTnG otV évapén
Oy 214/1779 252/1790 0,82 (0,68, 0,99) —o—
Nai 218/1525 306/1515 0,64 (0,54, 0,77) —o—i
eGFR otnv évapén
<30 247/1131 317/1151 0,73 (0,62, 0,86) —e—
30 £éwg <45 140/1467 175/1461 0,78 (0,62, 0,97) ——
245 45/706 66/693 0,64 (0,44, 0,93) ———
UACR, mg/g otnv évapén
Al (<30) LCIOAOYIKO £G ATTIA ALENUEVO 42/665 42/663 1,01 (0,66, 1,55) A
A2 (30 £ <300) pétpia avénuévo 671927 78/937 0,91 (0,65, 1,26) —0—
A3 (>300) uTEPPOAIKG ALENUEVO 323/1712 438/1705 0,67 (0,58, 0,78) L o
0,25 0,5 1 2
H kopIa EKBaon ATav N eEENIEN TG VEQPIKNG VOGOL (0piaTnke 6 NNTE, SIaTENWEVN EKTTRon Tow eGFR 240% 1) <10 MI/AemTo/1,73m? 1) GEI0AOYNUEVOG <€ >
S:Tvoci\wr?fnsgsg;ﬁggs aina) 1y KA Bavarog. TuppavTa Ta oToia eite emBeRaIONKAV ETe Sev QVTIKOOLATNKAY KATA TNV GEIOAGYNGN BE@EOVVTAI OLPRAVTA Vi TG EUTOYAGAOZIVIG  YITED T EKOVIKOD ‘
KA, kap8iayyeiako/i. eGFR, EKTIIGUEVOG PLBLOG OTIEIPAUATKAG IMBNANG. NNT, Ve@EIki) vOTOG TeANod 0Tasion. UACR, Aoyog aABOLHIVIG/KPEATIVIVIG PAPUAKOL

oLP®V
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190
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AvaAvon LITOOHASWY TOL KLPIOL KATAANKTIKOL CNMEIOL:
T0vown AAAGV KLPI®YV LITOOHAS®V (1/2)

EprrayMipAodivn 10

EIKOVIKO (pAPHAKO

Yroopdsa mg HR (AE 95%) HR (AE 95%)
Kamyopia n pe coppav/ N mov avalbvenkav
TOVOAIKG 432/3304 558/3305 0,72 (0,64, 0,82) @
HAikiq, £€Tn
<60 176/1136 222/1116 0,72 (0,59, 0,88) —@—
> 60 ¢wg <70 120/853 142/867 0.81 (0,64, 1,04) —e—
>70 136/1315 194/1322 0,65 (0,52, 0,81) —@—
DOAo
Av6pag 307/2207 394/2210 0,75 (0,65, 0,87) H@H
Tovaika 125/1097 164/1095 0,66 (0,52, 0,83) —e—i
Mepioxn
Bopeia Augpikn 87/844 133/873 0,67 (0,51, 0,87) —e—i
Evpcotn 188/1344 190/1304 0.88 (0,72, 1,08) @
lameovia 33/304 64/308 0,50 (0,33, 0,76) ——
Kiva kal MaAaicia 124/812 171/820 0,67 (0,53, 0,85) —e—i

H kOpia ékBaon fTav n eEENIEN TNG VEPPIKAG VOO OUL (opiaTnke g NNTE, Siatnpnuévn EKTeon Tov eGFR 240% r) <10 mi/Aertd/1,73m?2 1y

aglohoynuévog Bavarog amo vedpikd aitia) r) KA 8avarog. TupPAvTa Ta OTToia eiTe eMPEPAIONKAV €iTE Sev AVTIKPOVLOTNKAY KATA TNV

agloAdynon BewpoLVTAl CLPBAVTA KATAANKTIKOL CNUEIOL

KA, kapSiayyeiako/r. eGFR, eKTIHMPEVOG PLOUOG OTIEIPAMATIKAG SINONONG. NNTE, VepPIKr) VOO OGS TeEAIkoL oTadiov. UACR, Adyog

ahBoopivng/kpeaTivivng obpwV

EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190
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Avalvon LITOOHASWYV TOL KLPIOL KATAANKTIKOL ONHEIOL:
TovVoWn AAAGV KLPIWV DITOOHASWYV (2/2)

Yrroopt':§u EumrayNipAogivn 10 mg EIKOVIKO (pApUAKo HR (AE 95%) HR (AE 95%)

Karnyopia n pe cvupav/ N mov avaibenkav

IUVOAIKA 432/3304 558/3305 0,72 (0,64, 0,82) "

B i
AlaBnNTIKN VEPPIKA VOO OG 161/1032 223/1025 0,65 (0,53, 0,80) —o— i
IMEIPQpATIKA VOOOG 117/853 142/816 0,77 (0,60, 0,98) —e— H
YTEpTaon/VEPEAyYEIakr VOO OG 82/706 96/739 0,82 (0,61, 1,11) —e— E
L ANQ/EWEOTO i ToAK I /7 0731054, 1.00) __ . 1

HbA1c, mmol/mol otnv évapé§n
<39 (5.7%) 183/1329 229/1353 0,77 (0,63, 0,94) =
239 t00G < 48 (5.7% £C 6.5% ) 114/998 134/953 0,75 (0,58, 0,96) —e—i
248 (6.5%) 135/977 195/999 0,65 (0,52, 0,81) —o—

Mahaiotepn KA vooog
Oxi 310/2443 388/2401 0,73 (0,63, 0,85) H@H
Nai 122/861 170/904 0,73 (0,58, 0,92) —e—

Xpnon avactoAng RAS oTtnv Tuxaiomoinon
‘Oxi 81/473 98/508 0,79 (0,59, 1,06) ——
Nai 351/2831 46072797 0,71 (0,62, 0,82) HOH

H EEENIEN TG VEPPIKNG VOO0L GLLTEPIAGLBAVE NNTE, 81aTNENHEVN EKMT@OT) T00 6GFR240% 1 £wg <10 ML/AETTO/1,73m? Ay GONOYNHEVO T T T T
aTOAIHOD Gt - A 30 OF OAcene oTooaBse, | T or SV TIPORITIY KATA T GEOASYIoN GeponvTal ouLpavT 0,125 025 05 1 2

KA, kapbdiayyeiakod/n. HoAlc, yAukolvANiopévn aluoo®aipivn. RAS, cOOTNHA PEVIVNG-AYYEIOTEVTIVNG
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190 Yrrép Mg SIJTFOY)\I(.D)\OCiVﬂQ Y]Tép TOL plocebo




Primary outcome and its components by primary kidney
disease aetiology

Heteroaeneit

Embaaliflozin Placebo Hazard ratio Hazard ratio ate 2ne
i I
Articles

Impact of primary kidney disease on the effects of b ®
empagliflozin in patients with chronic kidney disease:
secondary analyses of the EMPA-KIDNEY trial

The EMPA-KIDNEY Collaborative Group*

IS UIDTUIT/ UTINI UYL v/ .7 UL 1Y) . V.0U V.0, U.sY) -
Overall 359 (10 9) 5.67 474 (14.3) 7.58 0.70 (0.41, 0.81) <> |
T T
*Events per 100 person-years; 1ESKD was defined as the start of maintenance dialysis eipt of a kidne y transplant; S stained defined as present of Two consecutive scheduled study Q ?
follow-up visits or last scheduled follow-up visit prior to death or final follow-up. eGFR measurements were based on central la b atory measurements, wherever available 1
CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney dis: FCIVOUI'S FCIVOUI’S

EMPA-KIDNEY Collaborative Group. Lancet Diabetes Endocrinol 2024;12:51
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Kidney disease progression by primary kidney disease
aetiology including types of glomerular disease

Empagliflozin Placebo
Subgroup Events/participants Hc(lgg;,‘ g;io H?;g;‘ g;io Hefertoegsfne“y
(n/n)
Causes of kidney disease i
Diabetic kidney disease 137/1032 189/1025 0.64 (0.52, 0.80) —0—5— p=0.62
fperensiel e 72/706 87/739 0.79 (0.58, 1.08) —"’—; —
Glomerular disease 115/853 139/816 0.77 (0.60, 0.99) e
Other disease/unknown 60/713 89/725 0.67 (0.48, 0.92) ‘_"i_
Types of glomerular disease E
IgAN 51/413 67/404 0.67 (0.4¢6, 0.97) {_“i_ p=0.25
I
lomersoseerosi 1719 13197 1o (06 28 g
Other glomerulonephritis 47/342 59/315 0.78 (0.53, 1.16) :
All participants 0.71 (0.62, 0.81) ) 25 .
9,5 1 1,5

Favours empagliflozin  Favours placebo

IgAN, immunoglobulin A nephropathy
EMPA-KIDNEY Collaborative Group. Lancet Diabetes Endocrinol 2024;12:51
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The limitations of traditional kidney outcomes for modern trials

110

100
(" Legend ) 90
2% sCr Criterion for CKD progression 80
E
mn 70
IQR for initial eGFR dip in :
EMPA-REG OUTCOMES >~ 60
Absolute sustained decrease in eGFR that £
< 50
would be considered a kidney event for €
different levels of baseline eGFR = 40
[N
45 Baseline eGFR % 30
-22 Absolute decrease in eGFR
L 22 Final eGFR for the kidney event ) 20
10
The following eGFR data expressed in ml/min/1.73 m?: 0

Fernandez-Fernandez, Soler,
Sarafidis & Ortiz. Clin Kidney J 2023

2x sCr 4 40% J4'50%
100 eGFR eGFR
-51
60
y 49
45 45
-34 1_18 -22.5
26 27 22.5
20 20
¢ -8 15 10 15
12 * -6 10 -7.5
9 7.5
EMPA-REG EMPA-KIDNEY, EMPA-KIDNEY,
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kidney event preserved preserved
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Renal function loss in T2DM in normo-, micro-, and
macroalbuminuria

0 e e - B o e o R e o R R R R —————
1 - Age-related GFR decline

Diabetes-related
GFR decline

GFR decline (mL/min per year)
H

-9 Proteinuria-related
GFR decline

Figure 1: Glomerular filtration rate (GFR) in healthy patients compared with patients with type 2 diabetes
and normoalbuminuria, microalbuminuria, macroalbuminuria, or severe proteinuria

Data from studies that did repeated measurements of GFR using gold standard procedures in patients with
normoalbuminuria or microalbuminuria,® macroalbuminuria,® and severe proteinuria.”

Porrini E et al, Lancet Diabetes Endocrinol 2015; 3: 382-91




MpokaBopIiopEvNn TPITOYEVNG EKPaon:
ETnolog puOuog aAhayng tov eGFR

40 -

——EIKOVIKO pApUaAKO
o)
N
g 35 -
(3¢
™~
| —_
\ -
.2 *
E 30 -
w
< EumrayAipAodivn EIKOVIKO Alapopa (95% AE)
E ) PApUAKo
g A Xpovia kAion*, yéon Tiun -1,37 (0,08) -2,75 (0,08) 1,37 (1,16, 1,59)
o (sE)"
[T 1 1 1 1 1 1 1
O Fvaetn 2 6 12 18 24 30 36
AcBeveig, n MI'.]VCIQ
Eikoviko @dpuako 3184 2911 2861 2821 2621 1723 1204 293
EurayNpAodivn - 3190 2875 2809 2820 2605 1752 1239 298

*AVaQEPETAl WG KNION HAKPAG SIAPKEIAG TNV eKOVa 3. H TOOKABOPIoUEVN TOITOYEVAG EKRACN TTOL CLUTTEPIANAUPBAVE TOLG HECOLG ETNCIOLS PLOUOVLG AAAAYNG ToL eGFR oe MI/AeTTTO/1,73 M2 Avd £T0G ATTO TNV EVaPEN £WG TNV TEAeLTAIA
€MOKEWN TTAPAKOAOLBNONG (XEOVIA KAIOT, AVAPEPETAl G «(MAKPAG AIGPKEIAG)) ava KATAVOUr BeQATTeiag LTTOAOYIOTNKAY HE XPNON HOVTEAWY KOIVOXPNOTWY TTAPAUETPWY (shared parameter). Ma Tov oxeSIaoud NG YPAPIKNG
TTaPACTAoNG, XPNOIUOTIOIRBNKAV avaADOEIG IKTOL LIOVTEAOU YIa ETTAVOAQUBAVOUEVEG UETORCEIG YIa TNV eKTiunon ToL eGFR ava katavour) Bepameiag ot kABE TIPOYPAUUATICUEVN EMIOKEWN TTAPAKoAoUBNoNG (MpokaBopiopivn
SigpeLvNTIKA agloAoynon). *ATToTeAéoUaTa MMRM GTNV TTAP0S0 TOL XPOVOL (TTPOTCAPHUOCUEVN HECN TIUN, 95% AE). To HOVTEAO GLPTTEPIAAUPAVE TNV NAIKIA, TO GLAO, TNV KaTtdoTaon SIaRhTN, To UACR, Tnv TIEQIOXT), TNV aAANAeTTiSpaon
Bepareiag avd emoKewn, TNV AAANAETTISPAC APXIKNG TIWAG ava emmokewn. TO1 péool eTolol puBHOI AAayYNG ToL eGFR aTTd TOLG 2 UNVEG £G TNV TEAELTAIA ETTICKEWN TTAPAKOAOLONONG (XEOVIa KNION, avagEéPETal WG «MaKPAG SIOKEIAG)
avd KaTavopn BgpaTTeiag LTTOAOYICTNKAY HE XPNON HOVTEARY KOIVOXPNOTWY TTAPAUETP®Y (shared parameter).

CKD-EPI, EménuioAoyikn fuvepyacia Xpoviag Neppikng Nooouv. eGFR, ekTIU®MEVOG PLBUOG OTIEIPAATIKAG SINBNONG. MMRM, UIKTO HOVTENO Yia ermavaiappavopeveg peTpnoelg. UACR, Adyog alBoupivng/kpeaTivivng obpwy
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190




ETnoiog puvOuog perafoAng tov eGFR ava Baoikn
vrmoopada - Xpovia KAion

EpmrayNipAodivn EIKOVIKO (pAapUaKko

\ AmoAuTn Silagpopa AmoAvTn Siapopd
Ymoopada ETioiog puBuog alhayng Tov eGFR, (95% AE) (95% AE)
ml/\ent6/1,73m2, pyéon miun (SE)

Me s1aBnTn
Oxi -1,66 (0,11) 2,75 (0,11) 1,09 (0,79, 1,39)

1
:
. 1
[}
Nai -1,05 (0,12) -2,73 (0,12) 1,68 (1,36, 2,00) '_‘_‘I
1
1
1
1
1

eGFR, ml/Aer16/1,73m?

<30 -1,84 (0,14) -2,85(0,14) 1,01 (0,63, 1,39) '_._:'
> 30 ¢wg < 45 -1,18 (0,12) -2,50 (0,12) 1,32 (0,99, 1,65) '—‘—‘>
245 -1,58 (0,17) 2,01 (1,53, 2,49) i —yq
!
I
UACR, mg/g E
Al (<30) @LCIOAOYIKO £G ATTIA ALENUEVO -0,11 (0,17) -0,89 (0.16) 0,78 (0,32, 1,23) —— E
A2 (230 ¢wg <300) pétpia avénpévo -0,49 (0,14) -1,69 (0,14) 1,20 (0,81, 1,59) —@— 'S

A3 (>300) uTTEPROAIKA ALENUEVO -2,35 (0,11)

1
1,76 (1,46, 2,05) —@)-
1
1
1

'ONOI O GUPHETEXOVTEG -1,37 (0,08) -2,75 (0,08) 1,37 (1,16, 1,59) <>

Ol pyéool eTholol pLOPOI AANaYNG ToL eGFR ATTO TOLG 2 UAVEG £WG TNV TEAELTAIA ETTIOKEWN TTAPAKOAOLONONG (‘XPOVIEG KAIoEIG') ava < -1 0 1 N 2
KATAVOWr) BEOATTEIAG LTTOAOYICTNKAY LE XPNON HOVTEAGDV KOIVOXPNOTWY TTAPAUETOWVY. ) . .

eGFR, eKTIUWPEVOG PLOUOG OTTEIPAPATIKAG SINBNonG. UACR, Adyog aABouuivnG/KpeaTivivng obpy. YTIEQ TOL EIKOVIKOL  YTIED TNG

EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190 @APPAKOL  euTtayAipAolivng



Empagliflozin consistently reduced eGFR decline across diabetes,
eGFR and UACR status

Mean eGFR decline per year

With diabetes Without diabetes eGFR <30 eGFR 230 to <45 eGFR 245 UACR <30 UACR 230 to UACR 2300
— O ] 0!
O -0.11
2
< -0,5
€
Q]
—
£ 1,5
g -1, -2.35
=
E 2 .73
>
g _2 ’ 5 1
.s I | |
s -3 : I I I I I
o I | | | I | |
8 -35 ! l l ! | l l .
g Absolute difference +1.48 ! ! ! ! ! ! 1
c (95% C11.36, 2.00) | Absolute difference +1.01 | Absolute difference +2.01 | Absolute difference +1.20 I
c Relative difference -62% I (95% C10.63,1.39) I (95% C11.53,2.49) I (95% C10.81,1.59)
< Relative difference -35% B Relative difference -56% B Relative difference -71% 1
‘4/5 Absolute difference +1.09 Absolute difference +1.32 Absolute difference +0.78 Absolute difference +1.76
(95% C10.79,1.39) (95% C10.99, 1.65) (95% C10.32,1.23) (95% CI 1.46, 2.05)
Relative difference -40% Reldtive difference -53% Relative difference -87% Relative difference -43%
Diabetes subgroup eGFR subgroup frend test UACR subgroup trend test
heterogeneity test x2=9.87; p=0.0017 x2=13.8; p=0.0002

2=6.93; p=0.0085
eGFR, estimated glomerular filtration rate; UACR, urine albumin-to-creatinine ratio. EMPA-KIDNEY Collaborative Group WCN 2023; oral presentation (WCN23-0342)
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AvaAvon LITOOHASKYV TOL KLPIOL KATAANKTIKOL ONHEIOL:
INMAVTIKES LTTOOHASES EVOIAPEPOVTOG

Cturhr svarana  Moaan (€F) clana
Articles I

Effects of empagliflozin on progression of chronic kidney x ®
disease: a prespecified secondary analysis from the
EMPA-KIDNEY trial

The EMPA-KIDNEY Collaborative Group*

>300 to <1000 -32% -1.42 (0-14) -2.78 (0-15) ——
1000 to <2000 -18% -2.43(0-19) -4.57 (0-20) >
22000 -19% -4.54(0-23) -6.36 (0-22) -~ »

—_— e

All participants -19% -1.37 (0-08) -2.75(0.08) <




AvAaAvon LITOOHASWY TOL KLPIOL KATAANKTIKOV CNHEIOL:
INMUAVTIKES LTTOOHASES EVOIAPEPOVTOG

Mean (SE) slope, mL/min per 1.73 m* peryear

Empagliflozin Placebo
Demographics ' .
Age at randomisation (years); X{ =7-23; Pyen=0-0072 , Clinical measurements :
<60 222(014) 345 (014) e Systolic blood pressure (mm Hg); x3=0-15; =070 :
60to 70 07015 -263(015) RN <130 -119(013) 232(013) —a-
=70 -0-92(0-12) -2:23(0-13) —.— 130to <145 -1.24 (0-14) -275(0-14) ——
Se% X=1-84; Phrsrogerey=0-18 2145 -176 (015) 327 (015) ——
Male -160(0-10) -2:97 (0-10) _._ Diastolic blood pressure (mm Hg); ¥?=1.80; p,..=0-18 :
Female ~0-93(0-14) —229(014) . 75 -1.06 (0-13) ~238(013) -
Race; 15=1-08; Praaugensy=0 78 § 75t0 <85 -134(0-14) 278 (014) ——
White 117 (0-11) -2.40 (011) —- :
Black -1.00 (0-40) 233(042) — =85 183(015) 319(013) —*
Asian -2.01(014) 356 (013) —m— BMI (kg/m); Xi=449; Puwns=0034
Other -1.63 (0.70) -2.97 (0-65) —41—b <25 -210(016) -336(016) _.:_
Previous disease : 25t0<30 -1.27 (0-13) -263(013) ——
History of cardiovascular disease; y1=1-58; Py.emgenein=0-21 ‘ =30 -1.03 (0-12) -2:46(0-12) —:.—
Yes -0-94(016) -2:36 (015) + Laboratory measurements
No 152 (009) -288(009) = = HbA,_ (mmol/mol);y2=8-18; p,_..=0.0042 §
<39 -1.90(013) 2.99(013) —
39to<48 -1.09 (0-14) -244(015) —a>
=48 -0.97 (0-14) -265(014) ——
NT-proBNP (ng/L); X =070; P.ews=0-40 §
<110 -1.22 (0-13) -2.61(0-13) .
110t0 <330 -133(014) 2273(014) .
2330 164(0-15) -2.99(015) —.— ‘

T I I I 1
-10 05 0 05 1.0 15 20
+— —»
Favours placebo  Favours empagliflozin
r =
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Effects of Empagliflozin on Fluid Overload, Weight,
and Blood Pressure in CKD

Kaitlin J. Mayne 12 Natalie Staplin 1 David F. Keane®,* Christoph Wanner ]

Susanne Brenner (®,* Vladimir Cejka 4 Johannes Stegbauer 5.6
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Due to the number of contributing authors, the affiliations are listed at the end of this article.



Primary outcome: absolute ‘fluid overload’

0.6 1 I
® Empaglifiozin 10mg @ Placeb

o

.é Su,y ©

- s 0.4 % ..'F

Q- %

5> O N

3 8 ., 4

w .

2% 02 *

o 2 }

§ o

s 0.0 1 ‘*

0 60 180 360 540
Time (days)
Empaglifiozin Placebo Absolute difference _value
Mean + SE Mean + SE (95% Cl) P

2 months 0.18+0.05 0.40+0.05 -0.23 (-0.37, -0.08)
18 months 0.01£0.07 0.27+0.07 -0.26 (-0.46, -0.06)
Study average 0.10%0.05 0.34%0.05 -0.24 (-0.38, -0.11) <0.001

Mayne KJ et al. J Am Soc Nephrol 2023; doi: 10.1681/ASN.0000000000000271
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Average between-group
difference (kg)

Tertiary outcomes

0
0,1

_0,2 4
_0,3 4
_O,4 4
_0’5 4
_0,6 4
_0,7 4

-0.8

Body weight'

-0.7
(95% CI-1.3,-0.1)

Average between-group

difference (litres)

0
-0,1

_012 i
‘O,3 i
’0,4 i
_015 i

-0,6

'O,7 i

-0,8

Extracellular
water?

-0.5
(95% CI -0.7,-0.3)

Intracellular
water?

-0.3
(95% Cl1-0.6, 0.0)

Average between-group

difference (kg/m32)

-0,1
-0,2

_013 4
‘0,4 4
_015 4
_016 4
'017 4
‘0,8 J

Lean tissue
index?2

-0.1
(95% Cl -0.4, 0.1)

1. EMPA-KIDNEY Collaborative Group. ERA 2023; oral presentation (abstract 4139); 2. Mayne KJ et al. J Am Soc Nephrol 2023; doi: 10.1681/ASN.000000000000027 1
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Fat tissue
index?2

|

-0.1
(95% CI-0.5, 0.3)
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SGLT2-inhibitors and renoprotection: synopsis

Review

Sodium—glucose co-transporter-2 inhibitors for
patients with diabetic and nondiabetic chronic kidney
disease: a new era has already begun

Pantelis Sarafidis®, Alberto Ortiz®, Charles J. Ferro¢, Jean-Michel Halimi9, Reinhold Kreutz®,
Francesca Mallamaci®, Giuseppe Mancia?, and Christoph Wanner", for the ‘Hypertension and the
Kidney’ working group of the European Society of Hypertension (ESH) and the ‘European Renal
and Cardiovascular Medicine’ (EURECA-m) working group of the European Renal Association -
European Dialysis and Transplant Association (ERA-EDTA)

{V]V) \J..J. IdlIU) UUUUUUUUUUUU Clv.oL1-v.72) CONUV, Ul 1EIIdl UEatll
renal/CV death

Sarafidis et al. J Hypertens 2021



How SGLT2 inhibition changes fundamental concepts in CKD

Nephrol Dial Transplant (2020) 1-7
doi: 10.1093/ndt/gfaa329 n

Nephrology Dialysis Transplantation

SGLT2 inhibition requires reconsideration of fundamental
paradigms in chronic kidney disease, ‘diabetic nephropathy’,
IgA nephropathy and podocytopathies with FSGS lesions

Hans-Joachim Anders’, Anna Julie Peired®” and Paola Romagnani‘%’4

'Division of Nephrology, Medizinische Klinik und Poliklinik IV, LMU Klinikum, Munich, Germany, *Excellence Centre for Research, Transfer
and High Education for the Development of DE NOVO Therapies (DENOTHE), University of Florence, Florence, Italy, Department of Clinical
and Experimental Biomedical Sciences “Mario Serio”, University of Florence and Nephrology Unit, Florence, Italy and *Nephrology Unit, Anna
Meyer Children’s Hospital, Florence, Italy

Correspondence to: Hans-Joachim Anders; E-mail: hjanders@med.uni-muenchen.de

_ GER decline as trial endpoint



C\/ niitrnmaoac in natiantc with CKD
| | | | | eFR | | cKD sub- |

Hypertension

REVIEW

Cardiovascular Protection With Sodium-Glucose
Cotransporter-2 Inhibitors and Mineralocorticoid

Receptor Antagonists in Chronic Kidney Disease
A Milestone Achieved

Pantelis Sarafidis®®, Christodoulos E. Papadopoulos®®, Vasilios Kamperidis, George Giannakoulas‘®, Michael Doumas

[95% CI, 0.33-0.76]) compared with placebo.

Similar were the effects in patients with elevated
albuminuria at baseline.

HN_\ Sarafidis et al. Hypertension 2021




Clinical Kidney Journal, 2023, vol. 16, no. 8, 1187-1198

https:/doi.org/10.1093/ckj/sfad082
Advance Access Publication Date: 16 June 2023
Editorial Comment

Clinical Kidney Journa

EDITORIAL COMMENT

EMPA-KIDNEY: expanding the range of kidney
protection by SGLT2 inhibitors

Beatriz Fernandez-Fernandez!:%23# Pantelis Sarafidis®>, Maria José Soler?4®
and Alberto Ortiz!1234

Time to kidney replacement therapy (years)

Fernandez-Fernandez, Sarafidis, Soler & Ortiz. Clin Kidney J 2023



The benefits of empagliflozin - Number of hemodialysis
sessions potentially avoided

Number of hemodialysis sessions avoided

per patient one empagliflozin vs placebo
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Fernandez-Fernandez, Sarafidis, Soler, & Ortiz. Clin Kidney J 2023



Iovoyn

H EMPA-KIDNEY S1akomnke mpowped AOYw OETIKNG ATTOTEALOHATIKOTNTAG CUUPWVA PE TA
TTOOKABOPIoUEVA KPITAPIA SIOKOTING 2 ONUEIY KATA TO XPOVO TNG TLTTIKNG evOIAUEONC avaALONG

Y€ OVYKPION HPE TO EIKOVIKO PpAPUAKO, N EUTTayAIPpAolivn HEIWOE TOV OXETIKO Kivouvo e§EAIENG TNG
VEPPIKNG VOoOL* N KA Bavartov kata 28% o€ peyalo e0pog acOevav He XNN, cOUTTEQIAAUPAVOUEVOUL KAl
HMEYAAOL TTOOOOTOL EKEIVWV XWPIC AT2, 0 OANO TO PpAca ToL eGFR (akOua kal og XaunAo emimebo e GFR
NG TAENG TV 20 MI/Aettto/1,73 m?2), pe Sidpopeg vTToKEipeves aitieg XNN, kal ekeiveov TToL AduPavay r) dev
AappBavayv Begparreia RASI (HR 0,72, 95% AE 0,64, 0,82, P=0,000005)

To ammoTéAeopa TNG Bepameiag katadeixOnke ave§aprnra tng vrokeipevng aitiag Tng XNN oe peyalo
ebpog eGFR akoua kal oe XapnAo emiedo eGFR TS TAENG TV 20 mi/AeTTd/1,73 M2, KaBwS Kal o€
UEYAAO TTOCOOTO ACBevY XWEIG SiapnTn.

ITATIOTIKA ONMAVTIKN HEION OXETIKOL KIVOSLVOL TNG TAENG Tov 14% TTapaTnEnONnKe Ue TNV BgpaTTeia pe
euTTayAIPAOivn o€ COYKPION UE TO EIKOVIKO pAPUAKO OTN voonA&ia ommoiacdnmorte airioAoyiag (HR 0,86,
95% AE 0,78, 0,95, P=0,003)

Fevika, Ta 6ebouEva yia TNV ACPAAEIQ €ival TTAPOUOIA PE TO TTAAQIOTEQO YVWOTO TTOOPIA ACPAAEIAG TNG
eurayAipAoldivng

*Opiomkf_ WG VEPPIKA VOO OGS TEAKOL oTadiov, Siatnpnuévn EKTITaon Tov eGFR ot ermimmedo <10 mi/Aertd/1,73 m?2, BdvaTog ammo veppIKa aitia ) sSlatnpnuévn kmtoon Tov eGFR 240% aTto Tnv
TUXAIOTTOINGON.

ACM, BvnoiudtnTa otrolacdnmoTe aimoloyiag. XNN, xpovia veppikn vooogs. KA, kapdiayyeako/n. eGFR, eKTIU@PEVOG pLBPOG OTTEIPAPIATIKAG 8INBNong. NKA, voonAcia yia Kapsdiakn
avermapkeia. RR, peiwwon kivédvou. SGLT2, avacoToAEG CLUPETAPOPED VATOIOL-YALKOING TOTTOL 2. AT2, SIARATNG TOTTOL 2. UACR, AOYOG AAROLUIVNG/KPEQTIVIVG OLPMV.

EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190
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EMPA-KIDNEY: 8 participating countries

Distribution of
randomized
patients

4 ; dh
- W

= China, Malaysia

North America Europe . Asia
(US, Canada) (UK, Germany, Italy) (China, Japan, Malaysia) TOTO| rondomized' 6609

Further recruitment details can be found in the appendix
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190




EMPA-KIDNEY was designed to investigate whether empaglifiozin
reduces the risk of kidney disease progression or CV death in patients

with CKD

Phase Il randomized double-blind placebo-controlled trial

Population: Designed to assess the effects of empagliflozin in a broad range of patients (~6000 ) with chronic
kidney disease (CKD) at risk of progression, including many patients without diabetes, and patients with low

levels of proteinuria

Trial design Outcomes
Composite primary outcome
Empagliflozin 10 mg once . .
i Kidney disease
- & T . R CV death
EMPA-KIDNEY daily + standard of care progrgssion o
Evidence of CKD at o ; ¥
risk of kidney .d'seose Kldney function loss defined as: End-stage kidney disease )
progression Placebo once daily + Sustained reduction of « Defined as initiation of
standard of caret 240% eGFR decline chronic dialysis or
Sustained kidney transplant
Event driven: 1070 primary outcomes: 90% eGFR <10 ml/min/1.73 m? Renal death %
power at p<0.05 to detect an 18% relafive = @ o o m o e e e e e e e o = = = = — — -
risk reduction ~
All-cause hospitalization
*Between 15 May 2019 and 16 April 2021, 6609 patients were randomized; TGuideline-directed medical Key second(]ry o First occurrence of hospitalization for
therapy; ¥Other outcomes prespecified :
CKD, chronic kidney disease; CV, cardiovascular; eGFR, estimated glomerular filtration rate ou’rcomesi heart failure or C,V death
All-cause mortality

EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190




EMPA-KIDNEY: key inclusion and exclusion criteria'2

4 N ( )

Key inclusion criteria* Key exclusion criteria®

- Age 218 years or at ‘full age’ as required by » Currently receiving an SGLT2 or dual SGLT1/2

local regulation inhibitor
+ Evidence of CKD at risk of kidney disease » 12D and prior atherosclerotic CV disease with e GFR
progression, defined by 23 months before and at >60 ml/min/1.73 m?
fhe fime of screening Visi * Receiving dual RAS-inhibition (two of ACE;,
— eGFR 245 to <90 ml/min/1.73 m2 with ARB, DRI)

UACR A2-A3 (2200 m , or . . .
( 9/9) X * Any IV immunosuppression therapy in the
— eGFR 220 fo <45 ml/min/1.73 m last 3 months or anyone currently on

« Clinically appropriate doses of single-agent >45 mg prednisolone (or equivalent)
RAS-inhibition with either ACEi or ARB unless either is
not tolerated or not indicated

» Neither requires an SGLT2 or SGLT1/2 inhibitor, nor o )
that such treatment is inappropriate * Polycystic kidney disease

/o y

* Maintenance dialysis, functioning kidney fransplant
or scheduled living donor fransplant

eGFR calculated using CKD-EPI formula

*For full details, refer to publication supplement; tAs of January 2020, the protocol was amended to allow currently enrolled patients with T1D to continue in the study and limit screening of new patients with T1D due to a sponsor
decision. At that time, the Data Monitoring Committee (DMC) did not report any safety concerns in patients with T1D

ACEIi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; DRI, direct renin inhibitor; IV, intravenous; UACR, urine albumin-to-creatinine ratio;
RAS, renin—angiotensin system; SGLT, sodium-glucose co-transporter; T1D, type 1 diabetes; T2D, type 2 diabetes

EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190
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Summary of baseline characteristics'2

6 609 randomized participants from 8 countries, of which

PRIMARY KIDNEY
‘II" <:::> —
94% 27)

had no prior had
history of diabetes CV disease* had a UACR <300 mg/g

*Prior CV disease defined as self-reported history of myocardial infarction, heart failure, stroke, TIA or PAD. CV, cardiovascular; eGFR, estimated glomerular filtration rate; HTN, hypertensive; PAD,
peripheral artery disease; TIA, transient ischaemic attack; UACR, urine albumin-to-creatinine ratio
1. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117; 2. The EMPA-KIDNEY Collaborative Group. Nephrol Dial Transplant 2022;37:1317 ‘
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DIAGNOSIS

m Diabetic
had an eGFR Kidne
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CREDENCE vs DAPA-CKD vs EMPA-KIDNEY: population

Albuminuria Albuminuria Albuminuria
Categories Categories Categories
(mglg) (mglg) (mglg)
Al A2 A3 A1 A2 A3 A1 A2 A3
<30 ,3;'; >300 <30 :g; >300 <30 :g; >300
G1 G1 19% | G1
. | e2 .| e2 .| 62
8 8 3 e
S| 63a S| G3a 5| c3a
L d Ld od
8= 8= 8=
£ |G x E| 6% o E| e30
GE GE GE
G4 G4 G4
G5 G5 G5
CREDENCE (Canagliflozin) DAPA-CKD (Dapagliflozin) EMPA-kidney (Empagliflozin)
eGFR 30-90 AND UACR >300 eGFR 25-75 AND UACR >200 eGFR 20-45;

OR 45-90 AND >200

Fernandez-Fernandez, Soler, Sarafidis & Ortiz. Clin Kidney J 2023




DAPA-CKD vs EMPA-KIDNEY:Baseline severity of kidney
disease and treatment

w w b b~ U
o U O un O

N
o

Mean eGFR (ml/min/1.73 m?)
v o

[EEN
% )

eGFR

B DAPA-CKD m EMPA-KIDNEY

1000 1000
900 900
)
= 800 £ 800
2 g
£ 700 700
x 600 g 600
2 500 =
S % 500
g 400 5400
S 300 E 300
= 200 < 200
100 100
0 0 I
UACR Number without RAS
W DAPA-CKD  ® EMPA-KIDNEY blockers

B DAPA-CKD ® EMPA-KIDNEY

Fernandez-Fernandez, Soler, Sarafidis & Ortiz. Clin Kidney J 2023



The EMPA-KIDNEY population has the lowest CV risk compared
with other SGLT2 inhibitor studies in people with CKD1-3

Albuminuria, ASCVD and T2D independently increase the risk for CV events and mortality in

people with CKD45 Characteristics and comorbidities in people with CKD enrolled in
( \ SGLT2 inhibitor studies
100 - B Albuminuria (=300
4 ¥ mg/g)
Albuminuria £ 80 1 m 12D
O —~
R
4 0260 1 m ASCVD
S2 50 |- N - - - - SR B - - - - - - - - - - - -
12D 3
_ S 40 1
t
5
ASCVD & 20 -
>
Increased risk for CV 0 A

\even’rs and mortality4> J

CREDENCE! DAPA-CKD?

EMPA-KIDNEY?

Median follow- 24 2.4 2.0

up (years)

Comparison of studies should be interpreted with caution due to differences in study design, populations and methodology

ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CV, cardiovascular; SGLT2, sodium-glucose co-transporter-2; 72D, type 2 diabetes

1. Perkovic V et al. N Engl J Med 2019;380:2295; 2. Wheeler DC et al. Nephrol Dial Transplant 2020;35:1700; 3. The EMPA-KIDNEY Collaborative Group. Nephrol Dial Transplant 2022;37:1317;
4. de Boer IH et al. Diabetes Care 2022;45:3075; 5. American Diabetes Association. Diabetes Care 2023;46:S1




Outcome testing strategy (1/2)

: : , . Primary

Composite outcome of kidney disease progression or CV death outcome'2

If the primary outcome is statistically
significant, the key secondary outcomes will
then be tested*

First occurrence All-cause hospitalization Key

of HHF or CV (first and recurrent All-cause mortality secondary

death events combined) outcomestt!

*Refer to publication supplement; TOther secondary outcomes were prespecified; ¥The key secondary outcomes were prespecified to be adjusted for multiple testing
CV, cardiovascular; HHF, hospitalization for heart failure

1. EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190; 2. Boehringer Ingelheim International GmbH. Press release. 2022. https://www.boehringer-ingelheim.com/human-
health/metabolic-diseases/early-stop-chronic-kidney-disease-trial-efficacy (accessed Oct 2022)
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https://www.boehringer-ingelheim.com/human-health/metabolic-diseases/early-stop-chronic-kidney-disease-trial-efficacy

Outcome testing strategy (2/2)

Gngle formal interim analysis for efficacy was pre-specified to be conducted of’rer\
150 participants had experienced an ESKD (chronic dialysis, fransplant) event!

At the time of interim analysis, the number of primary outcomes was n=624 and
two conditions were required to be met:'
- Hazard ratio for the primary outcome of <0.778 with a two-sided p-value of <0.0017
and

- Hazard ratio for the outcome of ESKD (chronic dialysis, tfransplant) or CV death (other
\ secondary outcome) of <0.778 with a two-sided p-value of <0.05 /

It was announced that the Independent DMC recommended to stop the

March 2022 trial early due to positive efficacy after both prespecified conditions were
met?

DMC, Data Monitoring Committee; ESKD, end-stage kidney disease
1. EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190; 2. Boehringer Ingelheim International GmbH. Press release. 2022. Available here: https://www.boehringer-

ingelheim.com/human-health/metabolic-diseases/early-stop-chronic-kidney-disease-trial-efficacy (accessed Oct 2022)
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https://www.boehringer-ingelheim.com/human-health/metabolic-diseases/early-stop-chronic-kidney-disease-trial-efficacy

Primary composite outcome
Kidney disease progression or CV death!

40 7 Placebo
— — Empagliflozin 10 mg
®
5 30 T
>
(18]
=
S |
2 20 Placebo N(%):
5 558 (16.9%)
o Events/100 PY: 8.96
]
£ 107
o Empagliflozin N(%):
432 (13.1%)
Events/100 PY: 6.85
et
0 T T T T 1
. . 0.5 1 1.5 2 2.5
Patients at risk, Years of Fo“ow-up
n Placebo 3305 3250 3129 2243 1496 592
Empaglifiozin -~ 3304 3252 3163 2275 1538 624

ARR: 3.6%!

*NNT: 28 (95% CI 19, 53) per 2 years at risk? TARR for the primary composite outcome of kidney disease progression or CV death is 3.6% per patient year at risk. Figure adapted from Figure 1 of reference.

Kidney disease progression defined as end-stage kidney disease, a sustained decline in eGFR to <10 ml/min/1.73 m2, renal death, or a sustained decline of 240% in eGFR from randomization

ARR, absolute risk reduction; CV, cardiovascular, eGFR, estimated glomerular filtration rate; NNT, number needed to treat; PY, patient years; RRR, relative risk reduction; UACR, urine albumin-to-creatinine ratio
459 EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190,




Key outcomes

Other secondary Empagliflozin 10 mg Placebo HR
outcomes (n=3304) (n=3305) (95% CI)

n (%) Events per n (%) Events per

100 PY 100 PY

Kidney disease 384 (11.6) 6.09 504 (15.2) 8.09 0.71 (0.62, 0.81)
progression
Death from CV 59 (1.8) 091 69 (2.1) 1.06 0.84 (0.60, 1.19)
causes
ESKD (chronic
dialysis, transplant) 163 (4.9) 2.54 217 (6.6) 3.40 0.73 (0.59, 0.89)

or death from CV
causes

Kidney disease progression defined as end-stage kidney disease, a sustained decline in eGFR to <10 mI/min/1.73 m?, renal death or a sustained decline of 240% in eGFR from randomization
CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; PY, patient-years
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190

460

K



Key secondary outcome:
All-cause hospitalization (first and recurrent)!

1.0 1 Placebo
— Empadgliflozin 10 mg
£ 08 -
o
>
o
S 0.6
]
Qo
g 0.4 — Placebo 29.2% per year
c
o
= 02+ Empaglifiozin 24.8% per year
0 T T | | |
0 0.5 1.0 1.5 2.0 2.5
Patients at risk, Years of follow up
n Placebo 3305 3283 3241 2500 1705 775
Empaglifiozin 3304 3283 3245 2493 1719 798

Key secondary outcomes were prespecified to be adjusted for multiple testing using the Hochberg “step-up” procedure with a family-wise error rate of 0.029; semi-parametric joint frailty model was
used. The analysis of hospitalizations for any cause included the first and all subsequent events, so only the rates are shown; 1611 hospitalizations occurred among 960 patients in the empagliflozin

group, and 1895 hospitalizations occurred among 1035 patients in the placebo group
RRR, relative risk reduction
462 EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190

(

K




Efficacy resulis: overview of confirmatory outcomes

Composite primary outcome

@@ CV death or kidney disease progression (first)

Key secondary outcomes RRR 14%

p=0.003 \/
All-cause hospitalization (first and recurrent)

@ HHF or CV death (first) Nomiﬁ:?k:z 6%
p=0.21

All-cause death
Nominal RRR 13%

Kidney disease progression defined as end-stage kidney disease, a sustained decline in eGFR to <10 ml/min/1.73 m2, renal death, or a sustained decline of 240% in e GFR from randomization

Nominal results were statistically not significant. CV, cardiovascular; eGFR, estimated glomerular filtration rate; HHF, hospitalization for heart failure; RRR, relative risk reduction
The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117
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Overall, EMPA-KIDNEY has the lowest placebo incidence
rates for CV death, HHF or CV death, and ACM

Placebo incidence rates in people with CKD enrolled in SGLT2 inhibitor studies

6.0 - EMPA-REG OUTCOME
50 5,0 B cKD population*12

N=2250
4,0

3.0
2,0
1,0
0.0

. CREDENCE?
N=4401

. DAPA-CKD*
N=4304

Incidence per 100 patient-years

. EMPA-KIDNEY?
N=6609

CV death HHF or CV death ACM

Comparison of studies should be interpreted with caution due to differences in study design, populations and methodology

*HHF or CV death was not a pre-specified combined outcome in EMPA-REG OUTCOME but was analysed post-hoc!-2¢

ACM, all-cause mortality; CV, cardiovascular; HHF, hospitalisation for heart failure

1. Wanner C et al. Circulation.2018;137:119; 2. Boehringer Ingelheim. Data on file. 2023; 3. Perkovic V et al. N Engl J Med 2019;380:2295; 4. Heerspink HJL et al. N Engl J Med 2020;383:1436;
5. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117; é. Zinman B ef al. N Engl J Med 2015;26:373
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Subgroup analysis of primary endpoint:
Key subgroups of interest

Empagliflozin 10 mg Placebo
n with event/N analysed HR (95% Cl) HR (95% CI)

Overall 432/3304 558/3305 0.72 (0.64, 0.82) @
Baseline diabetes

No 214/1779 252/1790 0.82 (0.68, 0.99) —o—

Yes 218/1525 306/1515 0.64 (0.54, 0.77) —e— >
Baseline eGFR

<30 247/1131 317/1151 0.73 (0.62, 0.86) —e—

30 to <45 140/1467 175/1461 0.78 (0.62, 0.97) —e—i

245 45/706 66/693 0.64 (0.44, 0.93)
Baseline UACR, mg/g

Al (<30) normal to mildly increased 42/665 42/663 1.01 (0.66, 1.55) ——

A2 (30 to <300) moderately increased 67/927 78/937 0.91 (0.65, 1.26) —o0—

A3 (>300) severely increased 323/1712 438/1705 0.67 (0.58, 0.78) —o—

0,25 0,5 1 2
Goain) o C death. Events worimed or orfotee by oalucicationare consiaared o an endpar ovent o < eeueatedrend < >

CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; UACR, urinary albumin-to-creatinine ratio
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190

Favours empagliflozin

Favours placebo
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Subgroup analysis of primary endpoint:
Summary of other key subgroups (1/2)

Empagliflozin 10 mg Placebo
Subgroup
Category HR (95% CI) HR (95% CI)
n with event / N analysed
Overall 432/3304 558/3305 0.72 (0.64, 0.82) @
Age, years
<60 176/1136 222/1116 0.72 (0.59, 0.88) —@—
260 to <70 120/853 142/867 0.81 (0.64, 1.04) —e—
>70 136/1315 194/1322 0.65 (0.52, 0.81) —@—
Sex
Male 307/2207 394/2210 0.75 (0.65, 0.87) H@H
Female 125/1097 164/1095 0.66 (0.52, 0.83) ——i
Region
North America 87/844 133/873 0.67 (0.51, 0.87) —e—i
Europe 188/1344 190/1304 0.88 (0.72, 1.08) @
Japan 33/304 64/308 0.50 (0.33, 0.76) —e—
China and Malaysia 124/812 171/820 0.67 (0.53, 0.85) —e—i
Primary outcome was kidney disease progression (defined as ESKD, sustained eGFR decline of 240% or to <10 ml/min/1.73m2 or O, 125 0,2/5 0,5 1 2 -~
adjudicated renal death) or CV death. Events confirmed or unrefuted by adjudication are considered as an endpoint event <
CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; UACR, urinary albumin-to-creatinine ratio Favours Favours ‘
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190 N N
472 empagliflozin  placebo
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Subgroup analysis of primary endpoint:
Summary of other key subgroups (2/2)

Empagliflozin 10 mg Placebo
Subgroup HR (95% CI) HR (95% CI)
Category n with event / N analysed
Overall 432/3304 558/3305 0.72 (0.64, 0.82) @
Cause of kidney disease
Diabetic kidney disease 161/1032 223/1025 0.65 (0.53, 0.80) o
Glomerular disease 117/853 142/816 0.77 (0.60, 0.98) S
Hypertensive/renovascular disease 82/706 96/739 0.82 (0.61, 1.11) B
Other/unknown 72/713 97]725 0.73 (0.54, 1.00)
Baseline HbA1c, mmol/mol
<39 183/1329 229/1353 0.77 (0.63, 0.94)
—o—i
239 to <48 114/998 134/953 0.75 (0.58, 0.96)
—o—
>48 135/977 195/999 0.65 (0.52, 0.81)
Prior CV disease
No 310/2443 388/2401 0.73 (0.63, 0.85)
—o—i
Yes 122/861 170/904 0.73 (0.58, 0.92)
RAS-inhibition use at randomisation ’
No 81/473 98/508 0.79 (0.59, 1.06) @
Yes 351/2831 460/2797 0.71 (0.62, 0.82) f T T T
unrefuted by adjudication are considered as an endpoint event. *Trend test across all subgroups. T 0,125 0,%—0= 1 2 [
CV, cardiovascular; HbAlc, glycated haemoglobin; RAS, renin-angiotensin system Favours Favours

473 EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190

empagliflozin

placebo
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The limitations of traditional kidney outcomes for modern trials

110

100
(" Legend ) 90
2% sCr Criterion for CKD progression 80
E
mn 70
IQR for initial eGFR dip in :
EMPA-REG OUTCOMES >~ 60
Absolute sustained decrease in eGFR that £
< 50
would be considered a kidney event for €
different levels of baseline eGFR = 40
[N
45 Baseline eGFR % 30
-22 Absolute decrease in eGFR
L 22 Final eGFR for the kidney event ) 20
10
The following eGFR data expressed in ml/min/1.73 m?: 0

Fernandez-Fernandez, Soler,
Sarafidis & Ortiz. Clin Kidney J 2023

2x sCr 4 40% J4'50%
100 eGFR eGFR
-51
60
y 49
45 45
-34 1_18 -22.5
26 27 22.5
20 20
¢ -8 15 10 15
12 * -6 10 -7.5
9 7.5
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Renal function loss in T2DM in normo-, micro-, and
macroalbuminuria

0 e e - B o e o R e o R R R R —————
1 - Age-related GFR decline

Diabetes-related
GFR decline

GFR decline (mL/min per year)
H

-9 Proteinuria-related
GFR decline

Figure 1: Glomerular filtration rate (GFR) in healthy patients compared with patients with type 2 diabetes
and normoalbuminuria, microalbuminuria, macroalbuminuria, or severe proteinuria

Data from studies that did repeated measurements of GFR using gold standard procedures in patients with
normoalbuminuria or microalbuminuria,® macroalbuminuria,® and severe proteinuria.”

Porrini E et al, Lancet Diabetes Endocrinol 2015; 3: 382-91




Prespecified tertiary outcome:
Annual rate of change in eGFR

40 -

——Placebo ——Empagliflozin

~~

N

g 35 -

m

™~

— -

S~

= *

£ 30 -

—

E Empagliflozin Placebo Difference (95% CI)

s L~

-)& ;/ Chronic slope*, mean (SE)f -1.37 (0.08) -2.75 (0.08) 1.37 (1.16, 1.59)

[TH

(D ! 1 1 1 1 1 1

m .

Baseline 2 6 12 18 24 30 36
Patients, n
Placebo 3184 2911 2861 2821 M%’égh 1723 1204 293

Empagliflozin - 3190 2875 2809 2820 2605 1752 1239 298

* Referred to as long-term slope in figure 3. Prespecified tertiary outcome included the mean annual rates of change in eGFR in ml/min/1.73 m? per year from baseline to the final follow-up visit (chronic slope, referred to as “Long-
term”) by treatment allocation were estimated using shared parameter models. For the plot, linear mixed model repeated measures analyses were used to estimate mean eGFR by treatment allocation at each scheduled follow-up
visit (prespecified exploratory assessment). *MMRM results over time (adjusted mean, 95% CI); model includes age, sex, diabetes status, UACR, region, treatment by visit interaction, baseline value by visit interaction; TMean annual
rates of change in eGFR from 2 months to the final follow—up visit ( chronic slope, referred to as“Long term”) by treatment allocation were estimated using shared parameter models.

476 CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; eGFR, estimated glomerular filtration rate; MMRM, mixed model for repeated measures; UACR, urine albumin-to-creatinine ratio.
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190




Overall, compared with placebo, empagliflozin approximately halved
the rate of progression of CKD*

O -
-0,5 A Empagliflozin
Compared with
-1 A placebo,
empagliflozin slowed
the rate of kidney

function decline by

~50%

(ml/min/1.73m?2 /year)
o

Rate of change in chronic eGFR slope

.3 J Mean eGFR decline per -2.75

year l
Absolute difference +1.3

(95% C11.16, 1.59)

*Mean annual rates of change in eGFR from 2 months to the final follow-up visit (‘chronic slopes’) by treatment allocation were estimated using shared parameter models. CKD, chronic kidney disease; eGFR,
estimated glomerular filtration rate
The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117

478




Annual rate of change in eGFR by key subgroups
— Chronic slope

Empagliflozin Placebo
sub Absolute difference Absolute difference
ubgroup Annual rate of change in eGFR, (95% CI) (95% CI)
ml/min/1.73m2, mean (SE)
Diabetes !
1
No -1.66 (0.11) -2.75 (0.11) 1.09 (0.79, 1.39) |—.—Il
Yes -1.05 (0.12) -2.73 (0.12) 1.68 (1.36, 2.00) e—‘—t
|
1
eGFR, ml/min/1.73m? '
1
<30 -1.84 (0.14) -2.85(0.14) 1.01 (0.63, 1.39) '_._u'
>30 to <45 -1.18 (0.12) -2.50 (0.12) 1.32 (0.99, 1.65) +
. 2
>45 -1.58 (0.17) -3.60 (0.17) 2.01 (1.53, 2.49) , —4
1
|
1
UACR, mg/g !
Al (<30) normal to mildly increased -0.11 (0.17) -0.89 (0.16) 0.78 (0.32, 1.23) —— |
1
A2 (230 to <300) moderately increased -0.49 (0.14) -1.69 (0.14) 1.20 (0.81, 1.59) —()— >
1
A3 (>300) severely increased -2.35(0.11) -4.11 (0.11) 1.76 (1.46, 2.05) ! I—‘—
1
1
1
All participants -1.37 (0.08) -2.75 (0.08) 1.37 (116, 1.59) <>
Mean annual rates of change in eGFR from 2 months fo the final follow-up visit (‘chronic slopes’) by 1 0 1 2
& N

freatment allocation were estimated using shared parameter models
eGFR, estimated glomerular filtration rate; UACR, urine albumin-to-creatinine ratio. Favours Favours
EMPA-KIDNEY Collaborative Group, et al. N Engl J Med. 2022. PMID: 36331190 placebo  empagiliflozin




Empaglifiozin consistently reduced eGFR decline across diabetes, eGFR and
UACR status

Mean eGFR decline per year
With diabetes Without diabetes eGFR <30 eGFR 230 to <45 eGFR 245 UACR <30 UACR 230 to UACR 2300

i = e
-0.11
0,5
-1
-1,5
-2 D.73
-2,5
|
|
|
|

| |
-3 | | | | |
| | | I | |
-3,5 I | | | I | |
" | | | 1 | |
Absolute difference +1.68 § . .
(95% C11.36, 2.00) | Absolute difference +1.01 | Absolute difference +2.01 | Absolute difference +1.20
Relative difference -62% I (95% C10.63,1.39) I (95% C11.53,2.49) I (95% C10.81, 1.59)
Relative difference -35% B Relative difference -56% B Relative difference -71%
‘4/5 Absolute difference +1.09 Absolute difference +1.32 Absolute difference +0.78 Absolute difference +1.76
(95% C10.79,1.39) (95% C10.99, 1.65) (95% C10.32,1.23) (95% CI 1.46, 2.05)
Relative difference -40% Reldtive difference -53% Relative difference -87% Relative difference -43%
Diabetes subgroup eGFR subgroup frend test | UACR subgroup trend test I
heterogeneity test x2=9.87; p=0.0017 x2=13.8; p=0.0002

Annual rate of change (ml/min/1.73 m2/year

2=6.93; p=0.0085
eGFR, estimated glomerular filtration rate; UACR, urine albumin-to-creatinine ratio. EMPA-KIDNEY Collaborative Group WCN 2023; oral presentation (WCN23-0342)

[ | Empagliflozin B riocebo
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EMPA-KIDNEY: Interpretation of eGFR slopes

A) Residual chronic eGFR slope

<30 30-300

I | |
N
viT © v O

Chronic eGFR slope
(ml/min/1.73 m2/year)
|
N
r=

-2,5

Fernandez-Fernandez, Soler, Sarafidis &
Ortiz. Clin Kidney J 2023

>300

Better outcome

1,5

o N~ OO 00 O

B) Absolute difference in chronic GFR slopes

30-300

>300

C) Fold-difference in chronic eGFR slopes

30-300

>300

Favors empagliflozin

Favors empagliflozin




Safety outcomes

Empagliflozin 10
mg Placebo
(N=3304) (N=3305) HR
n (%) n (%) (95% ClI)
Serious UTI, n (%) 52 (1.6) 54 (1.6) 0.94 (0.64, 1.34)
Serious genital infection, n (%) 1 (<0.1) 1 (<0.1) NA
rkalaemia, n (%) 92 (2.8) 109 (3.3) 0.83 (04
107 (3.2) 135 (4.1)
dration, n (%) 30 (0.9) 24 (0.7) . e
Liver injury, n (%) 13 (0.4) 12 (0.4) 1.09 (0.50, 2.38)
Ketoacidosis*, n (%) 6 (0.2) 1 (<0.1) NA
LLA, n (%) 28 (0.8) 19 (0.6) 1.43 (0.80, 2.57)
Bone fracture, n (%) 133 (4.0) 123 (3.7) 1.08 (0.84, 1.38)
Severe hypoglycaemiat, n (%) 77 (2.3) 77 (2.3) 1.00 (0.73, 1.37)
Symptomatic dehydrationt, n (%) 83 (2.5) 76 (2.3) 1.10 (0.81, 1.51)

*Includes one event of ketoacidosis in a participant without diabetes at baseline; TDefined as low blood sugar causing severe cognitive impairment that requires assistance from another person for recovery; *Defined as whether or not
a participant has experienced symptoms they attribute to dehydration, such as feeling faint or fainting

AKI, acute kidney injury; LLA, lower limb amputation; N/A, not available; UTI, urinary tract infection
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